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T

Utilizing the House Fly (Musca Domestica) Larva as an
Alternative to Soybean Meal in Broiler Ration During
the Starter Phase

ABSTRACT

A total of 120 one-day-old broiler chicks (Ross 308) were randomly
assigned to 12 pens of 10 birds in a completely randomized design
(CRD). In four experimental diets, soya bean meal was replaced with a
maggot meal at the rate of 0, 40, 50 and 60% designated as group A,
B, C and D respectively. Body weight was significantly higher (p<0.05),
whereas feed intake and feed conversion ratio (FCR) were significantly
lower in group D than group A and B. Dressing percentage and apparent
metabolizable energy were significantly (p<0.05) higher in group D
than group A, B and C. Digestibility of dry matter, crude protein, ether
extract and ash were significantly (p<0.05) higher, and crude fiber was
significantly (p<0.05) lower in group D than group A. It was concluded
that 60% soybean meal could be safely replaced by a maggot meal in
broiler ration during the starter phase.

INTRODUCTION

Recently, alternatives to soybean in poultry feed has attracted
immense attention among the researchers and nutritionists (Tufarelli et
al., 2012a; Dhama et al., 2015; Khan et al., 2016). Protein is the most
expensive item in poultry production, since the same ingredients are
also shared by the human and other livestock (Tufarelli et al., 2012b;
Khan et al., 2016). According to Khan et al. (2010), the expenditure
incurred on the purchase of feed is about 70% of the total cost of
poultry operation. Therefore, to minimize the cost of feed, different
feed ingredients are suggested to be substituted for soybean in poultry
ration (Chand et al., 2014a). Different proportions of less expensive
ingredients, which are locally available could be replaced to achieve
nutritionally balanced diets (Chand et al., 2014b).

Soybean is added into the broiler ratio at very high proportions
(Laudadio et al., 2012a), however, it has been reported that broiler
performance could be maintained by reducing the protein level
(Laudadio et al., 2012b). Recently, a number of flies and insects at
different stages have been used in poultry feed (Pieterse et al., 2014;
Sanchez-Muros et al., 2014). The use of larvae may be potentially
hazardous and may pose a potential threat to the environment.
Safety of the house fly (Musca domestica) has now been confirmed
by many international bodies such as World Health Organization and
the European Union for having lower levels of chemical contaminants
(Charlton et al., 2015). The objective of the present study was to
investigate the effects of different levels of maggot meal in broiler
ration during the starter phase on performance, digestibility and taste
acceptability.
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MATERIALS AND METHODS
Preparation of maggot meal

Maggot meal was prepared as described by Khan et
al. (2016). After production, the maggots were killed
and dried in hot air oven (45 °C). Dried maggots were
ground in a micro mixer before use.

Experimental diets and management of
experimental birds

Ration was prepared with maggot meal to replace
soya bean meal at the rate of 0, 40, 50 and 60%
designated as A, B, C and D respectively (Table 1). A
total of 120 one-day-old broiler chicks were divided
into four groups and each group was divided into
three replicates and randomly assigned in a completely
randomized design (CRD). Feed and water were offered
ad libitum. The duration of the study was of 28 days
including one week of adaptation. Feed intake, body
weight gain, feed conversion ratio and organ weight
were observed on a weekly basis. At the end of the
study, three birds per replicate were randomly selected
for dressing percentage.

Table 1 - Composition of control and experimental diets (%)

Utilizing the House Fly (Musca Domestica) Larva as an
Alternative to Soybean Meal in Broiler Ration During
the Starter Phase

Nutrient digestibility and chemical analysis

On day 28, 4 birds per replicate were shifted to
metabolic cages for digestibility study. Fecal material
was collected for four days and feed intake was
determined. Fresh feces were stored in labeled plastic
bags and stored at -20°C. Excreta samples were
analyzed for nitrogen (Kjeldahl method; AOAC, 1990),
CP (N x 6.25), dry matter (drying in oven at 103°C
for 8 h), crude fibre (AOAC, 1990), ether extract
(AOAC, 2000) and ash (AOAC, 2000). Metabolizable
energy (ME) was determined with the help of a bomb
calorimeter as described by Laudadio et al. (2012b).

Organoleptic study

Organoleptic study of birds was done in the presence
of faculty members and post-graduate students.
Samples from different organs were cooked and used
hardness scale for tenderness, juiciness, taste, color
and flavor as described by Khan et al. (2017).

Data collection and analysis

Data were analyzed with analysis of variance
(ANOVA) as described by Steel et al. (1997). The

Ingredients 0% 40% 50% 60%
Corn 54.0 54.0 54.0 54.0
Broken Rice 2.4 2.9 3.4 3.9
Cotton meal 5.0 5.0 5.0 5.0
Guar meal 4.0 4.0 4.0 4.0
Sunflower meal 3.4 34 3.4 3.4
Soya bean meal 10.0 6.0 5.0 4.0
Maggot meal 0.0 4.0 5.0 6.0
Maize gluten meal (30%) 7.4 7.4 7.4 7.4
Fish meal (50%) 5.0 5.0 5.0 5.0
Rice polish 6.0 6.0 6.0 6.0
Molasses 1.0 1.0 1.0 1.0
Limestone 0.4 0.4 0.4 0.4
Rock phosphate 1.0 1.0 1.0 1.0
Lysine 0.1 0.1 0.1 0.1
Methionine 0.1 0.1 0.1 0.1
Vitamins minerals premix 0.1 0.1 0.1 0.1
Salt 0.1 0.1 0.1 0.1
Chemical analysis

Metabolizable energy (kcal/kg) 2997.55 2989 2991 2986
Crude protein (%) 21.3 21.1 21.2 21.1
Ether extract (%) 4.20 4.18 4.19 4.17
Crude fiber (%) 3.95 3.91 3.93 3.91
Ash (%) 5.48 5.42 5.44 5.45
Calcium (ppm) 0.77 0.76 0.77 0.79
Phosphorus (ppm) 0.31 0.29 0.30 0.31
Lysine (% of Total amino acids) 1.36 1.36 1.37 1.38
Methionine (% of Total amino acids) 0.46 0.52 0.58 0.64
Cysteine (% of Total amino acids) 0.34 0.34 0.33 0.33
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Table 2 - Feed intake (g) of control and experimental broilers

Utilizing the House Fly (Musca Domestica) Larva as an
Alternative to Soybean Meal in Broiler Ration During
the Starter Phase

WEEK Il

WEEK IV

Overall mean

S.NO WEEK | WEEK Il

A 246.44°+1.55 467.44°+1.78
B 241.19%°+2.59 458.55+1.15
C 238.10°+1.30 452.90°+1.15
D 219.59+3.34 494.27°+2.30

950.15°+2.91
858.58°+5.90
858.63+5.59
827.7543.46

961.63°+0.99
951.20+0.74
932.61°+2.31
958.68+2.84

2649.54°+2 .51
2509.52°+3.21
2482.24¢1.19
2476.41+2.00

Different superscripts in a column differ significantly (p<0.05)

A = control group B= group having 40%maggot meal replacement C= group, 50% maggot meal replacement D= group having 60%maggot meal replacement

Table 3 - Weekly body weight (g) of control and experimental broiler

SNO Week | Week I Week Il Week IV Overall mean

A 183.44+1.78 177.52¢4.02 405.00°+2.89 409.89°+3.17 1175.8543.08
B 183.44+1.73 210.24°+1.70 419.77°+2 .24 427.27°+2.21 1240.72°+1.90
C 188.66%+1.16 217.08%+2.29 419.77°+2.17 428.58°+1.73 1254.09°+1.99
D 192.212+1.67 220.04°+1.20 441.21°+2.39 434.39°+1.14 1287.85%+1.58

Different superscripts in a column differ significantly (p<0.05)

A = control group B= group having 40%maggot meal replacement C= group, 50% maggot meal replacement D= group having 60% maggot meal replacement

Table 4 - Feed conversion ratio of control and experimental broiler

SNO Week | Week I Week Il Week IV Overall mean
A 1.342 2.328 2.342 2.33 2.08°
B 1.31@ 2.18° 2.04° 2.22 1.93°
C 1.26° 2.08° 2.03° 2.17 1.88°
D 1.14¢ 2,12° 1.87¢ 1.85 1.74¢

Different superscripts in a column differ significantly (p<0.05)

A = control group B= group having 40% maggot meal replacement C= group, 50% maggot meal replacement D= group having 60%maggot meal replacement

Duncan Multiple Range test was used (Duncan, 1955)
for significance. P values less than 0.05 were considered
statistically significant.

RESULTS

Significantly the highest (p<0.05) feed intake
was observed in group A having no replacement of
maggot meal, while the lowest (p<0.05) feed intake
was observed in group D having 60% replacement
of maggot meal. Birds in groups C and D also had
significantly (p<0.05) lower intake than group B (Table
2). The decreasing trend of feed intake with increasing
replacement may be due to high protein and fats in
maggot meal as compared to soya bean meal.

Significant effect on body weight was observed in
treated groups as compared to the control (Table 3).
However, the effect within the treated groups was not
significant. Group D provided with 60% soya bean
meal replacement resulted in a higher body weight
gain. The increase in body weight of birds with maggot
meal containing feed may be due to rich lipid contents
of maggot meal.

Overall FCR was significantly (p<0.05) affected
by replacing soybean meal with maggot meal. The
highest (poor) FCR was recorded for group A, while

the lowest FCR was recorded for group D. There was
no significant difference between the FCR of groups
B and C. This indicated the efficient utilization of
experimental ration with maggot meal replacement.

The significant effect of maggot meal replacement
on dressing percentage of the chicks was observed
(Table 5). The mean value of dressing percentage for
D group was higher, while the lowest was calculated
for the control group. The increasing trend of dressing
percentage was associated with the increasing use of
maggot meal in the ration.

Table 5 - Dressing percentage and apparent metabolizable
energy of experimental chicks

Apparent metabolisable energy

S.No  Dressing percentage (%) (Kcal/kg)
A 55.09+ 0.51 12.70+0.03
B 57.26°+0.18 12.96°+0.01
C 57.53°+ 0.27 13.03°+0.09
D 59.98% + 0.22 13.162+0.09

Different superscripts in a column differ significantly (p<0.05)

A = control group B= group having 40% maggot meal replacement C= group, 50%
maggot meal replacement D= group having 60% maggot meal replacement

The effect of maggot meal on AME was calculated
better for groups offered with high percentage of
maggot meal. The better utilization of energy in these
birds is also observed on the performance of chicks.
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Table 6 - Digestibility of nutrients of control and experimental broiler

S NO Dry matter (%) Crude protein (%) Crude fiber (%) Ether extract (%) Ash (%)

A 81.81°+0.24 81.58°+0.04 85.89°+0.03 70.91°+0.40 38.70°+0.67
B 82.22%+0.19 81.86°+0.11 85.67%°+0.12 72.86%+0.20 46.38°+1.69
C 82.25%+0.25 82.30%+0.08 85.61%+0.32 72.84*+1.70 49.81°+0.79
D 82.85+0.10 82.90°+0.43 84.96°+0.76 74.96°+0.91 50.292++0.71

Different superscripts in a column differ significantly (p<0.05)

A = control group B= group having 40%maggot meal replacement C= group, 50% maggot meal replacement D= group having 60%maggot meal replacement

Table 7 - Organoleptic study of broiler meat fed with different level of maggot meal

Group Taste Tenderness Juiciness Color Flavor

A 2.40+0.20 2.16+0.17 2.46 £0.27 2.56 £0.21 2.30+0.17
B 2.40+0.37 2.14 £ 0.30 2.43 £0.20 2.55 +0.41 2.28 £0.25
C 2.33+0.26 212 £0.15 2.44 £0.20 2.56 +0.12 2.30+£0.20
D 2.36+0.06 2.13 £0.00 2.47+ 0.06 2.54 +0.06 2.29+0.10

A= control group B= group having 40%maggot meal replacement C= group, 50% maggot meal replacement D= group having 60%maggot meal replacement

Digestibility of dry matter, crude protein, crude fiber
and ether extract was higher (p<0.05) for group D as
compared to the control group. Within treated groups
the differences were non-significant (p>0.05) for dry
matter, crude fiber and ether extract. Within treated
groups higher digestibility of crude protein and ash
was recorded for group D.

Anon-significant effect of maggot meal replacement
on taste, tenderness, juiciness, colour and flavour was
observed.

DISCUSSION

Significantly higher feed intake was observed in the
group having no replacement of maggot meal, while
the lowest feed intake was observed in birds having
60% replacement of maggot meal. The findings of the
present study are in the line with results of Khan et al.
(2016) who concluded that feed intake was decreased
in the group offered with maggot meal in the ration.
Similarly, Okah & Onwujiariri (2012) concluded that
feed intake by birds reduced significantly with the
increasing maggot meal substitution in the ration. The
lower feed intake may be due to high lipid contents in
maggot meal (15%) as compared to soya bean meal
(1.0%). The lower intake with high lipid contents has
also been reported by Poorghasemi et al. (2013). More
digestible protein and rich in amino acid such as lysine
(6.04 %) and methionine (2.28) in maggot meal as
compared to soya bean meal could also be the reason
for lower intake in groups provided with maggot meal.

Maggot meal positively affected the body weight
gain. Significantly higher body weight gain was
observed for the group having higher replacement of

maggot meal. The finding of the current study is in line
with the results of Poorghasemi et al. (2013). Similarly,
Khan et al. (2016) and Okah and Onwuijiariri (2012)
also reported significantly higher (p<0.05) weight gain
for the birds offered with ration having maggot meal
inclusion. The increased body weight gain may be
due to the high amino acid, minerals and lipid profile
of maggot meal. The lipids act as sparer for protein
and could be used to maximize protein utilization for
growth of animals (Jauncey & Ross, 1982).

The FCR was significantly lower (p>0.05) for birds
having maggot meal substitution. The present findings
are in line with the study of Okah & Onwuijiariri
(2012). They observed that the birds offered maggot
meal in their ration resulted in significantly lower
feed conversion ratio as compared to the control
group. Similarly, Moreki et al. (2012) used insects as
protein source in broiler diet and recorded better feed
conversion ratio for treated groups. Khan et al. (2016)
also reported lower feed intake and FCR.

In the current study, replacement of soya bean
meal with maggot meal showed significant effect on
dressing percentage. The findings of this study are
in line with the results of Khan et al. (2016). They
observed that maggot meal significantly improved
dressing percentage and carcass weight. Similarly
Hwangbo et al. (2008) concluded that offering maggot
meal in the ration significantly enhances thigh muscle,
breast muscle and carcass weight of the birds. High
crude protein, lipids and essential amino acid may be a
reason for the higher dressed weight of birds provided
with maggot meal.

In the present study, apparent metabolisable energy
was significantly higher for birds fed with a maggot
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meal in their ration. The findings of the current study
are inconsistent with the results of Harinder etal. (2014)
who reported that apparent metabolisable energy was
higher fed insect meal. Similarly, Khan et al. (2016)
also recorded higher apparent metabolisable energy
for birds fed with maggot meal. This high apparent
metabolisable energy is due to the high fat contents
present in maggot meal. Fat possess a lot of energy
which is released when fat is oxidized (Adeniji, 2007).
Nutrient digestibility of dry matter, crude protein, crude
fiber, ether extract and ash was observed significantly
for group having 60% maggot meal as compared to
the control group. The results of the present study is
in line with the study of Hwangbo et al. (2009) who
found that digestibility of dry matter, crude protein,
etc. was higher as compared to the control group.
The increased digestibility may be due to the high
fat content in the maggot meal which enhances the
digestibility of protein.

Maggot meal replacement with soya bean meal
had no effect on taste, tenderness, juiciness, color and
flavor in the present study. Current results are in line
with the findings of Khan et al. (2016) who concluded
that maggot meal has no effect on taste, tenderness,
juiciness, and flavor. This indicated that maggot meal
is tasteless, colorless and odorless and birds take it
indiscriminately as an ordinary source of protein.

CONCLUSION

It was concluded that 60% soybean meal could
be safely and profitably replaced by a maggot meal in
broiler ration during early days of production
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